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ʊęɸʅɫɿɋ ɌP<0.05ɍɤʓɿɣʤʵʸ˓ʭ˒˗ȄǚǶɇʆʌɣ: 187lʋɬʁ 128l
 

Ɍ68%ɍɰØǣȼ?ĆƿȳÜʡƓɸɣĝŁäɹʝǊƀƂ#ɣǞǠÜØȸTʗɫ
?ĆƿÜũØſɋ Ɍvasospastic angina: VSAɍʇǳđɷʞɿɤ?RǍ÷ÊǋʊʚʂʅB
ɅɷʞɿˡǃȪʊɮɫʅɣ?×¯ǠƣĆƿɋ Ɍmicrovascular spasm: MVSɍʋɂÄʌʑ
ʒkƠʆɪʂɿɰɣVSAʌƟ 4ǃʆġʗɈɂÄʊǹʖʛʞɿɋ ɌP=0.02ɍɤɷʛʊƟ 4ǃ
ʌʋ 3ǃʇłȎɸɣȓȊĤȪʋØǠƣʦˈ˗ʼƂŰūɰģãʊɈ-ʆɪʂɿɋ
ɌP=0.03ɍɤƟ ɕǃʇģãʊȫȗɺʝ~ʡȤ˕ʲʳʺʥʹʫ}¼BĪʡŲɫʅı
Ǯɸɿʇɵʟɣɟɞə ʌƟ ɕǃʋŨƞœ~ʆɪʂɿɋ ˣʨʹʴłɋ ˜95%ɋ*ɃVȪ˝ɋ
3.25 Ɍ0.9-11.72ɍ ɣP=0.07ˤɤɷʛʊȝóƄ Rho-kinaseȬ¦ǝʆɪʝˆʣʳʲ˓ʋ?R
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ɒɏɋɒɋ ØơǞǠʋĸÃʇɸʅʋ?RǍĸǋȶ¦ɋ ɋ
ũØſʘØơįʉʈʋǞǠÜØŽßʌɣǗŀÜďǍʘØǓƜŢŀʉʈʡÈ
ɱȈɵɸßǇÒʊȫɺʝʀɳʆʉɲɣǊƀſŧʘƩƔƄʳʼ˔ʳʉʈßǇʋ QOLɋ
ɌQuality of lifeɍʋ!ʗÈɱȈɵɺȢǧʉŽßʆɪʝɤ¢ũØſßǇʊɮɫʅɣØ
ơǞǠɰƂŰɺʝĸÃʇɸʅʌɌ1ɍzţɣɈǠɣǌȇŻ½ſɣƪ±žʉʈʋŰŌǅ
çžʊɬRǍƐTÜƨǒʋƊʊʚʝ?RǍ=Ǒʋ{ȇƄũ¯TʘȨɣɌ2ɍ
ɫØǣȼ?RǍʓɿʌ?×¯ǠƣʋĆƿʉʈʋ?RǍȚcƿʊɬĸǋƄʉ=Ǒ
ʋũ¯TʘȨɣɌ3ɍØơȠưȹǧȤʊɬ?ǠōOĜʋ?÷Êȶ¦ɣʋˠ
ʃɰǆɭʛʞɣɌɓɍʇɌɔɍʌ?RǍĸǋŻ½ʇƼƖɷʞʝ 1,2 Ɍ 1ɍɤȑ¿ɣǊƀʘØȸ
TʊʚʜũØſɰżʠʞ?RǍȖÎɰĔǡɷʞɿßǇʋɬʁɣƭ 40˛ʌģãũƝ
ʘȨɰǹʖʛʞɻɣɫʠʙʝȻȨÜ?RǍŽßʆɪʝʇpɷʞʅɫʝ 3ɤƧ
ʋWISEɋɌWomen’s Ischemia Syndrome EvaluationɍɋƍƚʊʚʝʇɣØơǞǠʊʚʝſ
ŧʘØȸTʡoɺʝȻȨÜ?RǍŽßßǇʌƧʀɳʆʗ 300400
ɸɣɂ}ʉĨeǳʘ9ȮʊɬWƁȅʋʋ~ʊʉʂʅɫʝʇpɷʞ
ʅɫʝ 4ɤɵʋʚɬʉȻȨÜ?RǍŽßʊɮɳʝØơǞǠʋĸÃʇɸʅɣŦʊ?RǍ
ĸǋŻ½ɰȢǧʉÏMʡīɿɸʅɫʝgǋÜɰɈɫɵʇɰȑ¿ŊƆɷʞʅɱʅɫʝ
1ɤɋ
ǘƄʊRǍƬ?ÖůʌɣɫØǣȼ?RǍɣʚʜ¯ÑʋJƳRǍɋ Ɍ100
500µmɍɣƳRǍɋ Ɍ10100µmɍɣɽɸʅŃƳǠƣɋ Ɍ10µmɍɋ ʚʜĳèɷʞɣJƳR
Ǎʌ?×¯ǠƣʇsʍʞʝɤØǣȼ?RǍɰ®ƣǠƣʆɪʝʋʊ¬ɸɣ?×¯
ǠƣʌôòǠƣʆɪʜɣǋRƄʉ÷Êʇcƿʊʚʜ?Ǡƣôòʇ?ǠōȤʋȞB
ʡǽƤɺʝ 5,6ɤʓɿJȒɸɿʚɬʊ?RǍĸǋŻ½ʌɣØǣȼ?Ćƿʇ×¯ǠƣĆƿ
ʊǹʖʛʞʝ?RǍȚcƿbÚɣɮʚʎ?RǍƬ÷Êȶ¦ʋ ɓƘɅʊFɷʞʝ 7ɋ
Ɍ 2ɍɤɋ
ɋ
ɒɏɋɓɋ ?RǍȚcƿbÚɋ ɋ
 

?RǍȚcƿbÚʌ?RǍ¾Ŗơʊɮɳʝ?RǍʼ˚ˀʳʋȘɮʚʎcƿI
śʊ¬ɺʝȚLcƿbÚʇɷʞɣĸǋƄʉǠƣ=Ǒʋũ¯TʘȨʡâȈɸØơǞ
Ǡʋ]~ʇʉʝ 1ɤØǣȼ?RǍʊɮɳʝȚcƿbÚʆɪʝØǣȼ?Ćƿʌ?Ćƿ
ÜũØſɋ Ɍvasospastic angina: VSAɍʋ]~ʇʉʜɣ?×¯ǠƣʋȚcƿbÚʌ?×
¯ǠƣĆƿɋ Ɍmicrovascular spasm: MVSɍʡÈɱȈɵɸ×¯ǠƣũØſɋ
ɌMicrovascular angina: MVAɍʋ]~ʋʃʇʉʝɤ 3,4ʊÌƕʆǳđɸɿ VSAɣ
MVAʋ<Ƅʉſ&ʡăƓɺʝɤ 3ʋſ&ʌ 60ľŶÜɣĖÐĿʊɈǠɣǌȇ
Ż½ſʡģɸɣȺĜǊƀʡǲʇɸʅ9Ȯɸɿɤ?RǍȖÎģãʉũƝžʌ
ǹʖɻɣVSAɰżʠʞɿɿʖʤʵʸ˓ʭ˒˗ɋ ɌAChɍɋȄǚǶɇʡĔǡɸɿɤACh100 
µg?Ŋʊʅ¶?RǍʊËɫ?ĆƿɰǺƂɷʞɣ>ŬÜʋɪʝǊƀɣǞǠÜØȸ
Tʡʂɿɤʿʼ˕ʬ˒ʵ˒˗?Ŋʊʅ?ĆƿɣǊƀɣØȸTʌȕʘɯʊĈxɸɣ
ɵʞʛʋƶīɯʛVSAʇǳđɸɿɤ 4ʋſ&ʌ 56ľÜɣĖÐĿʊɈǠʡģɸɣ
ȪʊƂɺʝȺĜǊƀʡǲʊ9Ȯɸɿɤ?RǍȖÎʌØǣȼʋɫ?R
Ǎʊʌģãʉ{ȇƄũƝʌǹʖɻɣAChȄǚǶɇʊɮɫʅʗØǣȼ?RǍʊʌģ
ãʉĆƿɰǺƂɷʞʉɯʂɿɤɸɯɸʉɰʛAChȄǚĜʊ>ŬÜʋɪʝǊƀɣǞǠÜ
ØȸTɣØơ=ȠűŰɰǹʖʛʞɣMVSʊʚʝMVA ʇǳđɸɿɤɋ
Shimokawa ʛʌɵʞʓʆ?ĆƿʋɆÅʌǠƣ¾ŖơʋȚcƿʆɪʜɣɽʋBĸ
Ãʇɸʅ?RǍ¾ŖơcƿʋBʳʦʹʸʆɪʝ Rho-kinaseŌÜTʋȘɰØƄ
ʉÏMʡīɿɸʅɫʝɵʇʡǫĚɸʅɱɿ 1Ɍ 5ɍɤ£ȵʋ VSAßǇʊɮɫʅʗ
Rho-kinaseȬ¦ǝʊʚʜ?ĆƿɰǙʊðHɷʞʝɵʇɰpɷʞʅɫʝ 8ɤɷʛʊ
Kikuchi ʛʌ VSAßǇʊɮɫʅĦİǠƃǠŭ Rho-kinaseŌÜʌ VSAʋǳđʘ
ŽßŌRÜǵ'ʊģŲʉ˃ʦʨˋ˚ʩ˚ʆɪʝɵʇʡĚʛɯʊɸɿ 9ɤɷʛʊ Nihei ʛ
ʌĦİǠƃǠŭ Rho-kinaseŌÜʌkŽßʊɮɳʝȧĤÒœʇ˒ʳʫ³FTʊ
ʗģŲʆɪʝɵʇʡpɸʅɫʝ 10ɤɋ
ʓɿMVSʌ?×¯ǠƣʊɮɳʝǠƣ¾ŖơʋȚLcƿbÚʊʚʝĸǋƄʉǠƣ
=Ǒʋũ¯TʆɪʜɣØơǞǠʡÈɱȈɵɸɣũØſſŧʡŰɹʝ 11ɤMVSʌVSA ʇ
kĴʊAChȄǚ?ĆƿǺƂǶɇʊʚʜǳđɷʞ 11ɣOngʛʊʚʂʅpɷʞɿȵǳ
đŕʊʚʝʇɣɦʤʵʸ˓ʭ˒˗Ȅǚ?ĆƿǺƂǶɇʊɮɫʅØǣȼ?RǍʊģã
 

ʉ?ĆƿʡǹʖɻɣĝŁäɹʅɫʝǊƀʘǞǠÜØȸTʡǹʖʝʗʋɧʇ¢Ǆɷ
ʞʅɫʝ 12ɤʓɿMVSʋǳđʊʃɫʅɣOdaka ʛʌǠŘʵ˕ʼʿ˗ŜÄɰMVSʋģ
Ųʉ˃ʦʨˋ˚ʩ˚ʊʉʜɬʝɵʇʡpɸɿ 13ɤɷʛʊMohri ʛʌØǣȼ?Ćƿʇk
ĴʊɣMVSßǇʊɮɫʅ Rho-kinaseȬ¦ǝʋ?RǍ=ñɰ AChȄǚǶɇʊɮ
ɫʅ?×¯ǠƣĆƿʡðHɸɣØơǞǠʡĈxɺʝɵʇʡpɸʅɫʝ 14ɤɋ
ɋ
ɒɏɋɔɋ ?RǍ÷Êȶ¦ɋ ɋ
Øǣȼ?RǍʌ®ƣǠƣʆɪʜ?Ǡƣôòʘ?ǠōʋǽƤʊʌʑʇʢʈ¨ɸ
ʅɫʉɫēɣ?×¯Ǡƣʊ²ɺʝJƳRǍʘƳRǍʌ?RǍʋŞōʘǠōȤ
ʋTʊÚɹʅɣǋRƄʉcƿʇ÷ÊʊʚʜǖȋʋǠƣÑʡTɷɼʝɵʇʆ?Ǡƣ
ôòʘ?ǠōʋÝ½ƄʉǽƤʋȞBʡõʂʅɫʝ 6ɤ\ʁɣ?×¯ǠƣʌȔ½ɣ
ØơȠưȹǧʋOʘØǣȼ?RǍʋǠō!ʊɫɣ?ǠōȤʡȺĜ?Ǡō
Ȥʋ ɕ˥ɖ+ʓʆOɷɼʝǋNʡģɸʅɫʝ 5ɤɵʋ?ǠōǽƤĸĳʋƎƻʊ?R
Ǎ÷Êȶ¦ʌɱɲ¨ɸʅɮʜɣƪ±žʘǈŔɣzţʉʈʋ?[Ȳ~ʊʚʝ=ƅ
ȶ¦ʊʚʝĸÃʘǠƣ¾ŖơʋÉƾbÚŻ½ʊʚʝĸÃɰpɷʞʅɫʝ 5ɤŬɵ
ʋ?RǍ÷Êȶ¦ʋǳđēňʌĴɥʉēňʆıǮɷʞʅɫʝɤȻ(ǦƄʉǵ'ʇɸ
ʅʌɣ?ǠōȤʋTʡØǓȉȽŉʆœ¢ɺʝìň 15ɣØǓɜɝɛ ʘȳȸĊAđ
³ąÎɋ Ɍpositron emission tomography: PETɍʊʚʝŷ3ǵ'ʡŲɫɿìň 16ɰņŲɷ
ʞʅɮʜɣē(ǦƄʉǵ'ʇɸʅʌØǓʩʺ˚ʺ˓ıĭĜʊǡɬŒÄʵ˗ʯ˚
ɱʋʪʦʽ˖ʦˏ˚ʡ?RǍ=ʊý9ɸɣ?Ǡō1ǋɋ Ɍcoronary flow reserve: 
CFRɍɣ×¯ǠƣôòûĎɋ Ɍindex of microcirculatory resistance: IMRɍʡœ¢ɺʝē
ňɰpɷʞʅɫʝ 17,18 ( 2)ɤɋ?RǍ÷Êȶ¦ʋŇƁʘȧĤÒʊʃɫ
ʅɣMurthy ʛʌȻȨÜ?RǍŽßßǇʊɮɫʅɣCFR!ǃʌĽ½ǃʇłȎɸɣ
ģãʊØǠƣʦˈ˗ʼƂŰūɰɈɲÒɰǙʆɪʝɵʇʡpɸɿ 19ɤʓɿ Lee ʛʌ
ȻȨÜ?RǍŽßßǇʊɮɫʅɣCFR ʇ IMR
Ǉʡœ¢ɸɣ
ǇʇʗŻ½ʡoɸ
ɿǃʌɽʋʋǃʊłȎɸɣØǠƣʦˈ˗ʼƂŰūɰģãʊɈ-ʆɪʂɿɵʇʡp
ɸɿ 20ɤɋ
ɋ
 

ɒɏɋɕɋ SøƄʉ?RǍĸǋȶ¦ʋǳđʇÒʏʋÎȾɋ ɋ
JȒɸɿʚɬʊɣȻȨÜ?RǍŽßßǇʊɮɫʅɣ?RǍȚcƿbÚʇ?RǍ
÷Êȶ¦ʋɓƘɅʊFɷʞʝ?RǍĸǋŻ½ʌũØſſŧʘßǇʋQOLʀɳʆ
ʉɲɣȧĤÒǙʊʗÎȾɸʅɮʜɣɽʋȢǧÜʌȑ¿Áɲǹƌɷʞʅɱʅɫʝɤʓ
ɿɽʞɾʞʋžåʊʃɫʅɣȑ¿ɽʋǸƳʉĸÃʘǳđēňɣÒʏʋÎȾɰ
ÓɥʊĚʛɯʊʉʂʅɱʅɫʝɤɸɯɸʉɰʛɣɵʞʛ˟ʃʋžåʡkßǇʊɮɫʅ
ǵ'ɸɣɽʋj$ʘÒʏʋÎȾʡıǮɸɿpʌĥʀɸʉɫɤħƍƚʆʌǊ
ƀʓɿʌǞǠÜØȸTʡģɺʝȻȨÜ?RǍŽßßǇʊɮɫʅɣ?RǍȚ
cƿbÚʇɸʅ VSA ʇMVSʋɂÄʡıǮɺʝʇkĜʊɣ?RǍ÷Êȶ¦ʋƗÄʡ
CFR ʇ IMRʡŲɫʅǵ'ɸɣɽʞʛʋÒʏʋÎȾʡıǴɸɿɤɋ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

2. ƍƚƆƄɋ
ɋ
ħƍƚʋƆƄʌɣǊƀʓɿʌǞǠÜØȸTʡģɺʝȻȨÜ?RǍŽßß
Ǉʊɮɫʅɣ?RǍĸǋŻ½ʇɸʅ?RǍȚcƿbÚʇ?RǍ÷Êȶ¦ʋ
ǇʡS
øƄʊıǮɸɣɽʋÒʏʋÎȾʡĚʛɯʊɺʝɵʇʆɪʝɤɋ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. ƍƚēňɋ
ɋ
ħƍƚʌĩUȮWƬƍƚƕ.Ůtʋîǹʡeɳɋ ɌNo.2016–643ɍɣ
ɺʐʅʋßǇɯʛħƍƚʋ_OʊʃɫʅĠȼʆkãʡÔɿɤɋ
ɋ
3. 1 ¬ȃßǇɋ
2014¿ 11Ģɯʛ 2017¿ 7ĢʋȪʊɣǊƀʓɿʌǞǠÜØȸTʡǲʊũ
Øſɰżʠʞɿjǭ ɗɘɘ ſ&ɰĒǩʊ?RǍȖÎʡĔǡɸɿɤɽʋɬʁ{ȇƄģã
ũƝžʓɿʌȨžɰǹʖʛʞɻɣ<ƄʉũØƀʓɿʌǞǠÜØȸT
ʡģɸɣſŧʋƂĜȪ»ʘſŧúƺĜȪʉʈʋžĿɯʛ?RǍĸǋŻ½ʋȫ
ɰżʠʞɿ 243&ʊ¬ɸʅ AChȄǚ?ĆƿǺƂǶɇɮʚʎ?RǍŰŮƄıĭʡ
ĔǡɸɿɤɽʞʛʋɬʁĚʛɯʉØơŽßɰƑǹɷʞɿ 14 &ɣJʊ?RǍʳʺ˗ʼ
Źǁɰǡʠʞɿ7&ɣńƣćyÞʉʈʋ$ŽßʋɿʖAChʗɸɲʌʤʻˁʱ˗ñ
ɰȷʉſ&ʘıĭʋǠ!ɣȺǔÂʋƹƺȷʘæÜǐ:ʊʚʝȖÎ
K%ŲȤʋHȭʊʚʜ:ʅʋıĭʡĔǡʆɱʉɯʂɿ 35 &ʡȯɸɣġƴƄʊ 187
&ʡħſ&ʋǫĪ¬ȃʇɸɿɋ Ɍ 6ɍɤɋ
ɋ
3. 2 ʤʵʸ˓ʭ˒˗Ȅǚ?ĆƿǺƂǶɇɋ ɋ
ACh Ȅǚ?ĆƿǺƂǶɇʌɣʩ˓ʱʧˌùòǝɣƏȠǝʉʈʋ?÷ÊKʡ 24 Ĝ
ȪļɸɿʆɣėħÖů{ʋɦ?ĆƿÜũØſʋǳđʇŇƁʊȫɺʝʪ
ʦʽˑʦ˗ɧʊʄɱɣĵŕƄʉìïʆ£Ĕɸɿ 21ɤʊıĭìɀʊʃɫʅƦřʊ
Ȓʐʝɤɋ
1ɍɋhØ¤ʏʋĜƄ"ˉ˚ʱ˗ʬȸĲʋý9ɋ
2ɍɋ¶h?RǍʋʭ˗ʼ˕˚˓ȖÎɋ
3ɍɋ¶?RǍ= AChŊ9ɋ (20/50/100 µg ʇŗɍɋ
4ɍɋ ¶?RǍʆģãʉ?ĆƿɰǺƂɷʞʉɫjɣʓɿʌǺƂɷʞɿ?ĆƿɰǖŢ
ʊªǫɸɿjʊɣh?RǍʊ¬ɸʅʗ AChȄǚʡ£Ĕɸɿɋ Ɍ20/50 µg ʇŗɍɤɋ
 

5ɍ?ĆƿɰǺƂɷʞɿjʌɣɽʋĜŠʆȕʘɯʊƏȠʦʶʶ˓˅ʽɋ ɌISDNɍɋ5 mgʡ
?RǍ=ʊŊ9ɸ?Ćƿʡǫȯɸɿɤ?ĆƿɰǺƂɷʞʉɯʂɿjʊɮɫʅʗɣ
ISDNʡ?RǍ=Ŋ9ɸ?RǍ÷ÊÒʊġƴȖÎʡĔǡɸɿɤɋ
VSA ʋǳđʌɣėħÖů{ʋʪʦʽˑʦ˗ʊʄɱɣɦũØƀɮʚʎǞǠÜØȸ
TʋǞǠ7,ʡɬɣ?RǍʋȚÜʋ :ɣ`ʌ :Ȩɋ Ɍ>90 %ũƝɍɧ
ʇ¢Ǆɸɿ 21ɤAChȄǚ?ĆƿǺƂǶɇʋ VSAǳđäÄʌ 90 %ɣŦŻÄʌ 99 %ʇ
pɷʞʅɫʝ 22ɤɋ
ɋ
3. 3ɋ?×¯ǠƣĆƿʋǳđɋ ɋ
MVS ʌɣJȒɸɿėħÖů{ʋ?ĆƿÜũØſʪʦʽˑʦ˗ʊʗǬaɷʞʅɫ
ʝǳđēňʊŕöɸɣ?RǍ= ACh ñʊɬØơ=ȠűŰʋģšʊʚʜǳđɸ
ɿɤȠ-ʌ?RǍ9fȞʊý9ɸɿǳđʩʺ˚ʺ˓ʇɣ?ȺǍŋʊý9ɸɿǠŏ
ʯ˗ˇ˓ÿdŲʋʩʺ˚ʺ˓ʚʜ 1 ml ʋǠŏʡÿdɸɣȐȕʊBĪ{ (ABL8000 
FLEX system, RADIOMETER, Copenhagen, Denmark) ʊʚʜœ¢ɸɿɤȠÿǠʌɣ
?ĆƿǺƂǶɇ£ĔJɣ¶?RǍʏʋAChiñȤ (20/50/100 µg)ɋ ñÒ1Bɣ
ISDN ñÒʊǡʂɿɤĽ½ʆɪʞʍØơʆȠɰĄdɷʞʝɿʖ?RǍ9fȞʋ
Ƞ-ʌ?ȺǍŋʋȠ-ʚʜʗɈ-ʆɪʝɰɣØơǞǠĜʊʌɣØơ=ʊɮɳʝ
ńÜȁʊʚʜȠɰűŰɷʞɣ?ȺǍŋʋȠ-ɰ?RǍ9fȞʚʜʗɈ-ʇ
ʉʝɤɵʋ?ÖůʋȠűŰʌɣØơǞǠʋȥċʉûĵʆɪʝɵʇɰƌʛʞʅɫʝ
23ɤħƍƚʆʌɣ?ĆƿǺƂǶɇʊɮɫʅɣØǣȼ?ĆƿɰȰÜʆɪʝʊʗȫʠʛɻɣ
ȠűŰʡǹʖɿſ&ʡMVS ʇ¢Ǆɸɿ 13,14ɤɋ ɋ
ɋ
3. 4ɋ?RǍŰŮƄıĭɋ ɋ
?RǍŰŮƄĸǋıĭʌØǓʩʺ˚ʺ˓ıĭʋ AChȄǚ?ĆƿǺƂǶɇʊ
ÈɱƺɫʅɣȚ^ʊpɷʞĵŕTɷʞʅɫʝìňʡŲɫʅ£Ĕɸɿ 17,20,24ɤ?RǍ
ŰŮƄĸǋıĭʊɮɫʅɣØǣȼ?RǍɯʛ?×¯Ǡƣʊɫɿʝʓʆʋ÷Êǋʡ
běɺʝûĵʆɪʝ CFR ʇ?×¯Ǡƣôòʋûĵʆɪʝ IMR ʌŤ¹ȡňʡŲɫʅ
œ¢ɸɿɤ 7ʊħƍƚʊɮɳʝ CFR ʇ IMRœ¢ʋĶÇʡăƓɺʝɤœ¢ʊɮɫ
 

ʅɣʓɻ6ˆ˔˗ʸÑʋPCIŲʪʦʻʥ˗ʬʩʺ˚ʺ˓ʡ¶?RǍʊý9ɸɣŒÄʵ
˗ʯ˚ɱʋʪʦʽ˖ʦˏ˚  (Certus Pressure Wire, St. Jude Medical, St. Paul, 
Minnesota) !cF`lB=§ ISDN5mg!cM®±^
5*7$;nªXY=M< (Pa)ªXB=M< (Pd)!3-5 ml
xD´zC~!M RsWªXGnP (mean 
transit time: Tmn) !gu o".2(;f8;h (Adenosine triphosphate: 
ATP)ʡ 140µg/kg/minʆƵĦİȺǍƄʊúƺñʡǡɫɣ?RǍ_\OeK
yet\y (hyperemia)!Lɤɽɸʅġ6ǠĜʋ PaɣPdɣ
Tmnʡɽʞɾʞœ¢ɸɣʋÇʡŲɫʅ CFR ʇ IMR-ʡƢAɸɿɤ 
CFR = ˈ˚ʳˑʦ˗Ĝʋ Tmn / ġ6ǠĜʋ Tmnɋ  
IMR = ġ6ǠĜʋ Pd ɡ ġ6ǠĜʋ Tmn	
ɷʛʊ?RǍ÷Êĸǋȶ¦ʊɮɳʝ Rho-kinase ʋȫʡǵ'ɺʝɿʖɣġ6ǠĜ
ʋ CFR˙IMRœ¢ƴÒɣATPʋ:ȋñƴɯʛ 5BƗÄȪȴʡƛɳɣǠę
ʉʈʆATPʋQīɰCʞɿɵʇʡƑǹɸɿɤɽʋÒŦŻƄRho-kinaseȬ¦ǝˆʣʳʲ
˓	 (30 mg) ʋ¶?RǍ=ñʡǡɫɣ>Ä CFR ʇ IMRʋœ¢ʡǡʂɿɤġ6Ǡ
ĜʇRho-kinaseȬ¦ǝñĜʋ CFRɮʚʎ IMRʋTūʡʋǭƢÇʡŲɫʅ
ƢAɸɿɤ	
CFRTūˢ ˜ˆʣʳʲ˓ñĜ CFR –	ġ6ǠĜ CFR˝	 /	ġ6ǠĜ CFR 
IMRTūˢ ˜ˆʣʳʲ˓ñĜ IMR –	ġ6ǠĜ IMR˝	 /	ġ6ǠĜ IMR 
CFRʇ IMRʋŻ½ʩʹʼʨˆ-ʊʃɫʅʌɣȚ^ʊpɷʞɿĎ-ʊʄɱɣCFR2.0
ĥŔʡ CFR!-ɣIMR20ʡ IMRɈ-ʇ¢Ǆɸɿ 19,25ɤ 
 
3. 5ɋǧǵ'ȿƆʇÒȓȊǽĭɋ
ACh ȄǚǶɇɮʚʎ?RǍŰŮƄıĭʊʚʝǳđƑ¢ėʡȓȊǽĭȩėʇɸ
ʅɣÌƕĨȔȮʗɸɲʌʋWƁĸȫȔȮʊɮɫʅæÜĤȓȊǽĭʡĔǡɸɿɤ
ÌƕĨȔȮǇʊʃɫʅʌĨeǳĜʋǯȦʡ%ŲɸɣʋWƁĸȫȔȮǇʊʃ
ɫʅʌȇwƯʊʚʝǽĭɪʝɫʌȸǷȗƷʊʚʝǽĭʡĔǡɸɿɤǧǵ'ȿƆʇɸ
 

ʅʌØǠƣŀɣȻǗŀÜØơįɣ¢ũØſʊʚʝ9ȮʡnʕǧØǠƣʦ
ˈ˗ʼ (Major Adverse Cardiovascular Events: MACE) ʇ¢Ǆɸɿɤ¢ũØſʊ
ʚʝ9ȮʊʃɫʅʌėħÖů{ʋɦȻ ST ęÛÜ?ſ,ǃʋǳƁʊȫɺʝ
ʪʦʽˑʦ˗ɧʊʄɱɣWƁĸȫeǳėJʋ˟˘Ģ=ʊĒǩƂſɸɿũØſʋɬʁɣ
ǞǠÜØȸTʘØơșǎȟưʋęʡǹʖ9ȮOƁʡǧɸɿʗʋʇ¢Ǆɸɿ 26ɤ
¾ȓȊĤȪʌ 618ė (|B Ďƥɣinterquartile range ˣIQRˤ: 373- 814 ) ʆɪ
ʂɿɤ 
ɋ
3. 6ɋƸǭǫĪɋ ɋ
:ʅʋȗƺʻ˚ʷʌ¾±ĵŕ/· (standard deviation: ˣSDˤ)ɣʓɿʌ- 
(interquartile range: IQR) ʆǣǯɸɣʩʺʮ˒˚Ďʌ%ʆǣǯɸɿɤȗƺĎʋł
ȎʌɣBčĽǩÜʊÚɹʅ 2ǃʋłȎʊʌ Kruskal-Wallis ı¢ʡɣ2ǃȪʋł
ȎʊʌMann-Whitney ı¢ʡŲɫɿɤʓɿʩʺʮ˒˚ĎʋłȎʊʌʩʦı¢ʡ
ŲɫɿɤMACE ʊʚʝƲƙØǠƣʦˈ˗ʼƂŰūʌ Kaplan-Meier ğƽʡŲɫʅƢA
ɸɣǃȪʆʋłȎʊʌ log-rankı¢ʡŲɫɿɤǃȪʆʋƲƙØǠƣʦˈ˗ʼʊ¬
ɺʝ˂ʰ˚ʽłʇ 95%*ɃVȪʋƢAʇłȎʊʌ Coxł&˂ʰ˚ʽ}¼BĪʡŲɫ
ɿɤ?RǍ÷Êȶ¦ʊȫȗɺʝ~ʡǫĪɺʝɿʖʋ˕ʲʳʺʥʹʫ}¼BĪʆʌɣ
ĎʇɸʅÜFɣ¿ɊɣzţʋģšɣVSAʋģšɣMVSʋģšɣeGFRɣɈäÄ CRPɣ
ɈäÄʼ˕ˊʿ˗ Tɣ¶¤÷Êǋ (E/e’) ʡŲɫɣʳʺʹˇ˖ʦʴňʡŲɫʅǫĪɸɿɤ
P -<0.05 ʋjʊƸǭƄģã·ɰɪʝʇEđɸɿɤƸǭǫĪʊʌ JMP Pro14 
( SAS Inc, Cary, NY, USA)ʇ SPSS statistics 22 (IBM Corp, Armonk, NY, USA)ʡŲɫ
ʅǡʂɿɤɋ
 
 
 
 
 
 

4.ɋƶīɋ
ɋ
ħƍƚʋˆ˕˚ʸˎ˚ʼʡ6ʊăƓɺʝɤ2014¿11Ģɯʛ2017¿7ĢʋȪʊɣǊƀʓ
ɿʌǞǠÜØȸTʡǲʊũØſɰżʠʞɿjǭɗɘɘſ&ɰĒǩʊ?RǍȖ
ÎʡĔǡɷʞɿɤɽʋɬʁ{ȇƄģãũƝžʓɿʌȨžɰǹʖʛʞɻɣ<
ƄʉũØƀʓɿʌǞǠÜØȸTʡģɸɣſŧʋƂĜȪ»ʘſŧúƺĜȪʉ
ʈʋžĿɯʛ?RǍĸǋŻ½ʋȫɰżʠʞɿ243&ʊ¬ɸʅAChȄǚ?ĆƿǺƂ
Ƕɇɮʚʎ?RǍŰŮƄıĭʡĔǡɸɿɤɽʞʛʋɬʁĚʛɯʉØơŽßɰƑǹ
ɷʞɿ14&ɣJʊ?RǍʳʺ˗ʼŹǁɰǡʠʞɿ7&ɣńƣćyÞʉʈʋ$Žß
ʋɿʖəɚɠʗɸɲʌʤʻˁʱ˗ñɰȷʉſ&ʘıĭʋǠ!ɣȺǔÂʋ
ƹƺȷʘæÜǐ:ʊʚʝȖÎK%ŲȤʋHȭʊʚʜ:ʅʋıĭʡĔǡʆɱʉɯ
ʂɿ35&ʡȯɸɣġƴƄʊ187lɋ ɌŶÜɐÜɋ 113&ɐ74&ɣ63.2±12.3ˣSDˤľɍɋ ʡ
ǫĪ¬ȃʇɸɿɤɋ
ɋ
4. 1ɋ?ĆƿÜũØſʋģšʊʚʝıǮɋ ɋ
AChȄǚ?ĆƿǺƂǶɇʋƶīɣǫĪ¬ȃſ&187&ʋɬʁØǣȼ?ĆƿɰǺ
ƂɷʞɣĝŁäɹʅɫʝǊȞſŧʘǞǠÜØȸTʉʈɯʛVSAʇǳđɷʞɿſ
&ʌ128&ɋ Ɍ68%ɍɣØǣȼ?ĆƿʌȰÜʆɪʝʗØơ=ȠűŰʡǹʖMVSʇǳđ
ɷʞɿſ&ʌ32&ɋ Ɍ17%ɍʆɪʂɿɤʓɻ:187ſ&ʡVSAȳÜǃɋ ɌVSAǃɣn=128ɍʇ
VSAȰÜǃɋ Ɍnon-VSAǃɣn=59ɍʊBɳłȎıǮʡǡʂɿɋ Ɍ8ɤVSAǃʇnon-VSA
ǃʋȪʆɣ¿ɊɣÜFɣĖÐĿʘ9ȮĜıĭëǨʉʈʋßǇǉĞʊʃɫʅģã·ʌ
ǹʖʉɯʂɿɋ Ɍǣ1ɍɤɵʋ2ǃȪʊɮɫʅ?RǍ÷ÊĸǋʡłȎɺʝʇɣVSAǃʇ
non-VSAǃʋȪʆCFR-ʌʑʒkƠʆɪʂɿɰ (9 A)ɣIMR-ʌVSAǃʊɮɫʅ
ģãʊɈ-ʆɪʂɿɋ (17.5(12.0 23.3) vs .14.7(11.0 17.8), P<0.05)ɋɌ9 Bɍɤʓɿɣ
non-VSAǃɣVSAǃɣMVSǃʊɮɳʝCFR-ʇIMR-ʋƈȫȫ)ʡıǮɸɿʇɵʟɣ
non-VSAǃʇMVSǃʆʌCFR-ʇIMR-ʋȪʊģãʉƈȫȫ)ʌǨʛʞʉɯʂɿɰɋ
 

Ɍ10 A, CɍɣVSAǃʊɮɫʅʌ
ǇʋȪʊģãʉȄʋƈȫɰǹʖʛʞɿ (R=−0.30, 
P<0.0001)ɋɌ10 Bɍɤɋ
 
4. 2 ?RǍ÷Êĸǋȶ¦ʋģšʊʚʝıǮɋ ɋ
ĺʊǫĪ¬ȃſ&187&ʡCFR 2.0ɣIMR 20ʡŻ½-ʩʹʼʨˆ-ʇɸʅɣ?RǍ÷
Êĸǋȶ¦ʋģšʇƗÄʊʚʂʅʋ4ǃɣƟ1ǃ˜÷ÊǋĽ½ǃɣn=84˝ɣƟ2ǃ
˜IMRɈ-ǃɣn=37˝ɣƟ3ǃ˜CFR!-ǃɣn=39˝ɣɽɸʅƟ4ǃ˜IMRɈ-ɯʃCFR!
-ǃɣn=27˝ʊBɅɸɿɤɋ Ɍ11ɣ12ɍɤɽʞʛ4ǃȪʆɣ¿ɊɣÜFʘɈǠɣƪ±
žɣǌȇŻ½ſɣzţʉʈʋ?[Ȳ~ʘØǓȉȽŉıĭʆœ¢ɷʞɿØĸǋʊ
ģãʉ·ʌǹʖʛʞʉɯʂɿɋ Ɍǣ2ɍɤɸɯɸʉɰʛǠŏıĭʊɮɫʅɣƟ4ǃʌʋ3
ǃʇłȎɸɣɈäÄCRPɰģãʊɈ-ʆɪʜɋ ɌP<0.05)ɣɈäÄʼ˕ˊʿ˗Tɋ ʗģãʊ
ęɸʅɫɿɋ ɌP<0.05ɍɋɌǣ2ɍɤʓɿ4ǃȪʊɮɳʝ?RǍ÷ÊĸǋûĵʋłȎʆʌɣ
CFR-ʌƟ4ǃʊɮɫʅġʗ!-ʆɪʜɋ ɌP<0.001ɍɣIMR-ʌƟ2ǃʆġʗɈ-ʆɪʂ
ɿɋ ɌP<0.001ɍɋɌǣ2ɍɤɋ ɋ
ɷʛʊkßǇʊɮɳʝ?RǍ÷Êĸǋȶ¦ʇ?RǍȚcƿbÚʋj$ɂÄʡı
ǮɸɿɤʓɻAChȄǚ?ĆƿǺƂǶɇʋƶīʊʚʂʅɣØǣȼ?ĆƿɰǺƂɷʞɿ
VSAǃɋ (n=128)ɣØǣȼ?ĆƿʌȰÜʆɪʝʗØơȠűŰʡǹʖɿMVSǃɋ
Ɍn=32ɍɣ?RǍȚcƿbÚȰÜǃɋ Ɍn=27ɍʊBɳɣɽʞɾʞʋǃʊɮɫʅJȒʋȔʜ
CFR 2.0ɣIMR 20ʡŻ½-ʩʹʼʨˆ-ʇɸʅɣ?RǍ÷Êĸǋȶ¦ʋģšʇƗÄʋ
B¸ʡıǮɸɿɋ Ɍ13ɍɤȚcƿbÚȰÜǃʆʌƟ1ǃɰ14&ɋ Ɍ52%ɍɣƟ2ǃɰ3&ɋ
Ɍ11%ɍɣƟ3ǃɰ8&ɋ Ɍ21%ɍɣɽɸʅƟ4ǃɰ2&ɋ Ɍ7%ɍʆɪʂɿɤʓɿMVSǃʆʌƟ1ǃ
ɰ17&ɋ Ɍ53%ɍɣƟ2ǃɰ6&ɋ Ɍ19%ɍɣƟ3ǃɰ8&ɋ Ɍ25%ɍɣƟ4ǃɰ1&ɋ Ɍ3%ɍʆɪʜɣ
VSAǃʆʌƟ1ǃɰ53&ɋ Ɍ41%ɍɣƟ2ǃɰ28&ɋ Ɍ22%ɍɣƟ3ǃɰ23&ɋ Ɍ18%ɍɣɽɸʅ
Ɵ4ǃɰ24&ɋ Ɍ19%ɍʆɪʂɿɤɋ
ĺʊ?RǍ÷Êĸǋȶ¦ʋģšʇƗÄʊʚʂʅBɳʛʞɿ4ǃȪʆAChȄǚ?Ć
ƿǺƂǶɇʊʚʜǳđɷʞɿVSAʇMVSʋj$ūʡłȎɸɿɋ Ɍ14)ɤAChȄǚ?Ć
ƿǺƂǶɇʊɮɫʅØǣȼ?ĆƿɰǺƂɷʞǕÂƄʊVSAʇǳđɷʞɿſ&ʋɂ
ÄʌɽʞɾʞɣƟ1ǃ63% Ɍn=53ɍɣƟ2ǃ76%ɋɌn=28ɍɣƟ3ǃ59% Ɍn=23ɍɣƟ4ǃ89% 
 

Ɍn=24ɍʆɪʜɣƟ4ǃʆVSAj$ūɰġʗɈūʆɪʂɿɋ (P<0.05ɍɤēɣØǣȼ?Ć
ƿɰȰÜʆɪʝʗØơȠűŰʡǹʖɣMVSȳÜʇǳđɷʞɿſ&ʋiǃʊɮɳʝ
ɂÄʌƟ1ǃʆ20%ɋɌn=17ɍɣƟ2ǃʆ16.2%ɋɌn=6ɍɣƟ3ǃʆ21%ɋɌn=8ɍɣƟ4ǃʆ4% 
(n=1ɍʆɪʜɣMVSʋj$ūʊʃɫʅʌ4ǃȪʆģã·ʌǹʖʉɯʂɿɤɋ
ɋ
4. 3ɋ?RǍ÷Êĸǋȶ¦ʇȧĤÒɋ ɋ
ǫĪ¬ȃſ&187&ʋȧĤÒʇɸʅɣ¾ȓȊĤȪ618ėȪ (|B Ďƥɣ
interquartile range ˣIQRˤ: 373- 814 )ʊɮɳʝØǠƣŀɣȻǗŀÜØơįɣ
¢ũØſʊʚʝ9Ȯʆ¢ǄɷʞɿǧØǠƣʦˈ˗ʼ (Major Adverse 
Cardiovascular Events: MACE) ʋƂŰūʡıǮɸɿɤȓȊĤȪʊɣØǠƣŀ1
&ɣ¢ũØſʊʚʝ9Ȯ4&ʡnʕjǭ5&ʋMACEɰǪ«ɷʞɿɤ¢ũØ
ſʊʚʜ9Ȯɸɿ4&ʌ:ʅVSAʗɸɲʌMVSʊʚʝǊȞſŧʋ>ť˙àʊʚʝʗʋ
ʇǳđɷʞɿɤCFR-ʇIMR-ʡŲɫʅ?RǍ÷Êĸǋȶ¦ʋƗÄʊʚʜBɅɷʞɿ
4ǃȪʊɮɳʝMACEʋƂŰūʌɽʞɾʞɣƟ1ǃ1.9%ɣƟ2ǃ0%ɣƟ3ǃ2.7%ɣƟ4
ǃ14.6%ʆɪʜɣƟ4ǃʆģãʊɈūʊMACEɰƂŰɸʅɮʜ (log-rank test for 
overall comparison, P<0.05)?RǍ÷ÊĸǋɰĽ½ʆɪʝƟ1ǃʊ¬ɺʝƟ4ǃʋ
MACEƂŰʋ˂ʰ˚ʽłʌ9.12ʆɪʂɿˣ3'0¢ (95% {³ZP) 9.12 (1.17 
-184.34), P<0.05ˤɋ Ɍ}15ɍɤʓɿCFRʇIMR
ǇɰĽ½ƥʆ˒ˆʣ˔˗ʳʇɸɿƟ1ǃ
˜jǭ84&ɣMACE˞&˝ʇCFRɣIMR
ǇʋŻ½ʡģɺʝƟ4ǃɋ Ɍjǭ27&ɣMACE4
&ɍʊɮɫʅɭʛʞɿʯ˗ˇ˓ĎʇģãŅŕ0.05ʋʆƵɇƄʊÔʛʞɿlog-rank
ı¢ʋıANʡƢAɸɿʇɵʟıANʌ0.893ʆɪʂɿ27ɤ ɷʛʊ?RǍȚcƿbÚ
ȰÜǃɣVSAǃɣMVSǃʊɮɳʝØǠƣʦˈ˗ʼƂŰſ&ʋB¸ʋıǮʇƂŰūʋ
łȎʡǡʂɿɋ Ɍ16ɍɤØǠƣʦˈ˗ʼʌVSAǃʆ4&ɣMVSǃʆ1&ƂſɸɣB¸ʋ
=ǱʌVSAǃʊɮɫʅƟ˞ǃɰ˞&ɣƟ4ǃɰˠ&ɣMVSǃʊɮɫʅƟ3ǃɰ˞&ʆɪ
ʂɿɋ Ɍ16 AɍɤʓɿȚcƿbÚȰÜǃɣMVSǃʊɮɫʅƟ1ǃɯʛƟ4ǃʋȪʊØ
Ǡƣʦˈ˗ʼƂŰūʊģã·ʡǹʖʉɯʂɿɰɣVSAǃʊɮɫʅƟ4ǃʌʋǃʇł
ȎɸØǠƣʦˈ˗ʼƂŰūɰɈɫ2mʡǹʖɿ˜P=0.05˝ɋ Ɍ16 Bɍɤɋ
 

o9)*-#,&IT¨!k`°^¦¶Q¹CFRIMR
a!M®KS wJ4[°@i!] (¤3) ¸
«UAa\<mr>xv¥VSAb©MVSb©eGFR
aNCRPaN/961;T²|E¡]dcqK 
j£E/e’!V¬·*-,4:$+­¬·H!`¯
?	VSAb©
CFRIMRa!M®KS wJµ
°@ip %,+¢ (95%{³ZP) 3.25 (0.90-11.72), 
P=0.07(¤3)  
 
4. 4ɋRho-kinaseȬ¦ǝˆʣʳʲ˓ʋ?RǍñʊʚʝCFRɣIMRʋTɋ ɋ
?RǍ÷Êĸǋȶ¦ʊɮɳʝRho-kinaseʋȫʡĚʛɯʊɺʝɿʖɣʤʻˁʱ˗ñ
ʊʚʝġ6ǠŧåʊɮɳʝCFRɣIMRœ¢ÒʊɣŦŻƄRho-kinaseȬ¦ǝˆʣʳ
ʲ˓ʡ¶?RǍ=ʊ?Ŋɸɣ>ÄCFRʇIMRʋœ¢ʡǡʂɿɤƟ1ǃɯʛƟ4ǃiǃ
ʆʋˆʣʳʲ˓ñʊʚʝCFR-ɣIMR-ʋTʡ17ʊăƓɺʝɤˆʣʳʲ˓ñ
ʊʚʜɣƟ2ǃ (ʤʻˁʱ˗ñġ6ǠĜˢ2.88 (2.38 3.76) vs. ˆʣʳʲ˓ñÒˢ
4.01(2.51 5.51), P<0.05) ʇƟ4ǃ (ʤʻˁʱ˗ñġ6ǠĜˢ1.52 (1.24 1.83) vs. 
ˆʣʳʲ˓ñÒˢ2.51 (1.55 3.88), P<0.0001) ʊɮɫʅģãʉCFR-ʋęɰǹʖ
ʛʞɿɤkĜʊɣƟ4ǃʊɮɫʅʋʔˆʣʳʲ˓ñʊʚʂʅIMR-ɰģãʊ!ɸ
ɿ (ʤʻˁʱ˗ñġ6ǠĜˢ26.4 (23.6 39.8) vs. ˆʣʳʲ˓ñÒˢ17.8 (12.5 
23.0), P<0.0001)ɤ 
ɷʛʊɣʤʻˁʱ˗ñġ6ǠĜʇˆʣʳʲ˓ñĜʋCFRɮʚʎIMRʋTūʡ
ƢAɸɣ4ǃȪʆłȎıǮɸʅʔʝʇɣˆʣʳʲ˓ñʊʚʝCFRTūʌƟ4ǃʊɮ
ɫʅʋ3ǃʊłȎɸʅġʗɈɲ (P<0.0001)ɣIMRTūʗƟ4ǃʊɮɫʅġʗɱɲ
!ɸɿ (P<0.0001) (18)ɤɵʋɵʇʌɣƟ4ǃʆʌʋ3ǃʇłȎɸɣRho-kinaseȬ
¦ǝˆʣʳʲ˓ʋ?RǍ=ñʊʚʜɄǜʉ?RǍ÷ÊĸǋʋĈxɰțèɷʞɿɵ
ʇʡãrɺʝɤ 
 

ġÒʊɣCoxł&˂ʰ˚ʽ}¼BĪʡŲɫʅħƍƚʊɮɳʝMACEƂſʋ[Ȳ~
ʡk¢ɸɿɤ¿ɊɣÜF(Ü)ɣzţɣɈǠɣƪ±žɣǌȇŻ½ſɣVSAʋj$ɣ
ɈäÄCRPɣɈäÄʼ˕ˊʿ˗TȳÜɣCFR-ɣCFRTūʡ;Ȥʇɸʅɣʳʺʹˇ
˖ʦʴňʡŲɫʅȤǫĪʡǡɬʇɣˆʣʳʲ˓?RǍ=ñÒʋCFRTūɰ
MACEƂŰʋŨƞɸɿ[Ȳ~ʆɪʂɿɤˣ3'0¢ (95% {³ZP) 1.01 (1.00 
– 1.02), P<0.05ˤ (ǣ4)ɤɋ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.ɋǆ«ɋ
ɋ
ħƍƚʊɮɳʝǧʉƌǨʡʓʇʖʝɤǊƀʡǲɭʝȻȨÜ?RǍŽßßǇʊɮ
ɫʅɋ ɣɌ1ɍɋCFR!-ɯʃIMRɈ-ʡoɺʝɈÄʉ?RǍ÷Êĸǋȶ¦ʡģɺʝǃʆ
ʌVSAʡɈɂÄʊj$ɸɣɽʋʋ3ǃʇłȎɸʅģãʊÒǙʆɪʂɿɣɌ2ɍɋ ˕
ʲʳʺʥʹʫ}¼BĪʡŲɫɿȤǫĪʋƶīɣAChȄǚ?ĆƿǺƂǶɇʊʚʂ
ʅǳđɷʞɿVSAʌCFR!-ɯʃIMRɈ-ʡoɺʝ?RǍ÷Êĸǋȶ¦ʋŨƞ
œ~ʆɪʂɿɣɌ3ɍɋȝóƄRho-kinaseȬ¦ǝˆʣʳʲ˓ʌġʗȢÄʉ?RǍ÷Êĸ
ǋȶ¦ʡģɺʝƟ4ǃʊɮɫʅCFRʇIMRʋ
ǇʡģãʊĈxɸɣˆʣʳʲ˓ñÒ
ʋCFRTūʌǧØǠƣʦˈ˗ʼƂŰʋŨƞɸɿ[Ȳ~ʆɪʂɿɣ3Šɰü
ɴʛʞʝɤħƍƚʌǊƀʘǞǠÜØȸTʡģɺʝȻȨÜ?RǍŽßßǇʊ
ɮɫʅɣØǣȼ?RǍʇ?×¯Ǡƣ
Ǉʊɮɳʝ?RǍȚcƿbÚʇ?RǍ÷Ê
ȶ¦ʋɓʃʋ?RǍĸǋȶ¦ʡSøƄʊǵ'ɺʝɵʇʆɣØǣȼ?Ćƿʇ?RǍ÷
Êĸǋȶ¦ʋj$ʌæÜĤÒǙʇƈȫɸɣɽʋĸÃʇɸʅRho-kinaseŌÜɰË
ɲȫɸʅɫʝgǋÜʡƓuɸɿ	ŸʆDʖʅʋƍƚʇǬɭʝɤɋ
ɋ
5. 1 ȻȨÜ?RǍŽßßǇʊɮɳʝ?RǍĸǋŻ½ʋĴÜɋ ɋ
Øǣȼ?RǍʊRǍƐTʡʊɺʝ{ȇƄʉũƝɰšɫʊʗɯɯʠʛɻɣǊƀʘ
ǞǠÜØȸTʡĨɺȻȨÜ?RǍŽßßǇʊɮɫʅɣ?RǍȚcƿbÚʘ
?RǍ÷Êĸǋȶ¦ʉʈʋ?RǍĸǋŻ½ʋʡıǮɺʝȢǧÜʌȑ¿ǹȂɷ
ʞʝʚɬʊʉʂʅɱɿɰɣɽʞʛʋžåʘǕÂƄãǄʌĥʀ :ʊʌĚʛɯʊɷʞʅ
ɫʉɫɤʓɿɵʞʓʆʋ?RǍĸǋŻ½ʊʃɫʅʋƍƚʌ?RǍȚcƿbÚʗɸɲ
ʌ?RǍ÷Êĸǋȶ¦ɫɻʞɯēʋžåʊʋʔíʂɿʗʋɰʑʇʢʈʆɪʂɿɤ
&ɭʍɣ{ȇƄʉģãũƝʡģɷʉɫßǇʊɮɳʝCFRʋœ¢ʌȧĤÒʋ˒ʳʫ
³FTʊģŲʆɪʝɵʇɰpɷʞʅɫʝ24,28ɤɷʛʊɣLeeʛʌǊƀʡǲʊ?RǍ
ȖÎıĭɰĔǡɸɣģãʉ{ȇƄũƝʡģɷɻ?RǍǠǡ>ÆǢʋȜÚɰšɫß
ǇʊɮɫʅCFRʇIMRʡœ¢ɸɣCFRʇIMR
ǇʇʗʊŻ½ʡoɸɿſ&ʌɽʋʋ
 

ſ&ʊłʐØǠƣʦˈ˗ʼƂŰūɰģãʊɈūʆɪʂɿʇpɸʅɫʝ20ɤɸɯɸʉ
ɰʛɣɽʞʛʋƍƚʊɮɫʅ?RǍȚcƿbÚ˜?Ćƿ˝ʋj$ʋģšʊʃɫʅʌ
ıǮɷʞʅɮʛɻCFRʘIMRʆǵ'ɷʞɿ?RǍ÷Êĸǋȶ¦ʇ?ĆƿʋȪʊʈʋ
ʚɬʉȫ)ɰɪʜɣɽʞʛ?RǍĸǋŻ½ɰȧĤÒʊʈʋʚɬʉÎȾʡaʒɸÔʝ
ʋɯʌĚʛɯʊʉʂʅɫʉɯʂɿɤɵʋɿʖħƍƚʆʌØǣȼ?RǍʇ?×¯Ǡƣ
ɯʛèʝ?Öůʱʳʺˌʊɮɫʅɣ?ĆƿʡÈɱȈɵɺ?RǍȚcƿbÚʇ?RǍ
÷Êĸǋȶ¦ʋ˟ʃʋžåʊʃɫʅkßǇʆSøƄʊıǮɸɿɤɋ
ħƍƚʆʌɣǊƀʗɸɲʌǞǠÜØȸTʡģɸɿȻȨÜ?RǍŽßßǇʡ
ʓɻ AChȄǚ?ĆƿǺƂǶɇʋƶīɯʛØǣȼ?ĆƿȳÜʋ VSAʋģšʊʚʜ
VSAǃʇ non-VSAǃʋ 2ǃʊBɅɸɣĺʊ8ǡƍƚʊɮɫʅŲɫʛʞɿ CFR 2.0ɣ
IMR 20ʡŻ½-ʩʹʼʨˆ-ʇɺʝ?RǍ÷Êĸǋȶ¦ʋģšʇƗÄʊʚʂʅ 4ǃ
ʊBɳłȎıǮʡǡʂɿɤħƍƚ:¬ȃßǇʊɮɫʅɣCFRĽ½ɯʃ IMRĽ½ʆ
?RǍ÷ÊĸǋɰĽ½ʆɪʂɿʋʌƟ 1ǃ 84& 45%ʆɪʜɣʋɵʜ 55%ʋſ&ʌ
CFRɣIMR-ɫɻʞɯʗɸɲʌ
ǇʋŻ½ʡoɸʅɮʜɣɽʞʛ˟ʃʋ˄ˑˍ˚ʷ˚ʋ
B¸ʌ8ǡƍƚʊɮɫʅpɷʞɿʗʋʇʑʒǗɸʅɫɿ 20ɤɷʛʊkßǇʆ£
Ĕɸɿ AChȄǚ?ĆƿǺƂǶɇʊɮɫʅɣ:ſ&ʋɬʁ 68.5%ʊÌɿʝ 128ſ&ɰ
VSAɣ17.1%ʊÌɿʝ 32&ɰMVSʇǳđɷʞɣjǭʇɸʅ:¬ȃſ&ʋɬʁ 85.6%ʊ
ɮɫʅʤʵʸ˓ʭ˒˗ʊ¬ɺʝ?RǍȚcƿbÚɣʃʓʜ?RǍĆƿɰǹʖʛʞɿɤɋ
ħƍƚʆʌʤʵʸ˓ʭ˒˗ʊ¬ɺʝ?RǍȚcƿbÚ˜?Ćƿ˝ʇ?RǍ÷Êĸǋ
ȶ¦ʋƈȫʊʃɫʅɣ¬ȃſ&ʡȚcƿbÚʋģšʆBɳɿjʇɣRǍ÷Êĸǋ
ȶ¦ʋģšʇƗÄʊʚʂʅBɳɿjʋ 2ʃʋ0ȼɯʛǫĪɸıǮɸɿɤʓɻØǣȼ
ʋ?ĆƿǺƂʋģšʊʚʂʅBɅɸɿVSAǃʇ non-VSAǃʇʋłȎʆʌɣ2ǃȪʆ
CFR-ʊʌģãʉ·ʡǹʖʉɫʗʋʋɣVSAǃʆʌ IMR-ɰģãʊɈ-ʆɪʂɿɤ
ɵʞʛʋƶīʌɣVSAßǇʊɮɫʅ CFR-ʌĽ½ƥʆɪʂɿɰ?×¯Ǡƣôò
ɰęɸʅɫɿʇɺʝ YamanagaʛʋpʇǗɸʅɫɿ 29ɤɵʞʓʆʊɣACh?RǍ
=ñʊ¬ɺʝǠƣbÚŻ½ʇCFRʘ IMRʡŲɫɿ?RǍ÷Êĸǋǵ'ʡkſ
&ʊɮɫʅǡʂɿƍƚʌ 2ʃpɷʞʅɫʝ 18,30ɤɽʞʛʋƍƚʆʌɣAChʊ¬ɺʝ
ǠƣbÚŻ½ʡģɺʝǃʆʌ ATPȄǚʊʚʝġ6ǠĜʋ?ǠōȤɰ!ɸʅɮ
 

ʜɣ?RǍ=ƅĸǋ!ɰ?RǍ÷Êĸǋȶ¦ʡʗɿʛɺǧʉĸÃʆɪʝʇƶǾ
ɳʛʞʅɫʝɤɸɯɸʉɰʛɣAChʌ?RǍʊɮɫʅǠƣ=ƅʀɳʆʉɲǠƣ¾Ŗ
ơʊʗ#ŲɺʝɵʇɰJʚʜƓɷʞʅɮʜ 1ɣɵʞʛʋpʊʌ?RǍȚcƿbÚʊ
ʚʜ?ǠōȤɰ!ɺʝĸÃʊɮɫʅǠƣ¾ŖơʋĸǋŻ½ɰȫɸʅɫʝgǋÜ
ʋıǮɰĹǛɸʅɫʝʀɳʆʉɲɣAChȄǚʊɬǊƀƠʋǊȞſŧʋAŬʋģš
ʘǞǠÜØȸTʉʈʋǕÂƄëǨʊʃɫʅʋáʗĹɸʅɫʝɤħƍƚʊɮ
ɫʅʌɣAChȄǚʊ¬ɺʝ?RǍʋYʉʝǠƣbÚʡǵ'ɺʝʀɳʆʉɲɣėħÖ
ů{ʋ?ĆƿÜũØſʋʪʦʽˑʦ˗ 21ɋ ʘ COVADIS (Coronary Vasomotor 
Disorders International Study Group)ʬ˓˚ˇɰăvɺʝ?ĆƿÜũØſʋȵǳ
đŕ 31ʊʄɱɣØơǞǠʊʚʝſŧʘØȸTʋģšʗǵ'ɸɣVSAʗɸɲʌ
MVA ʇɫʂɿǕÂǳđɰʃɲɯʈɬɯʡıǮɸʅɫʝɤǊƀʘǞǠÜØȸTʡ
ģɺʝȻȨÜ?RǍŽßßǇʊɮɫʅɣʩ˓ʱʧˌùòǝʡnʕ?÷Êǝʊʚʝ
ŇƁʌſŧĈxʀɳʆʉɲæÜĤʋØǠƣʦˈ˗ʼʡő°ɷɼʝɵʇɯʛɣǠƣbÚ
ʋʔʋǵ'ʀɳʆʉɲɣVSAʘMVSʋĽƑʉǕÂǳđʡʃɳʝɵʇʌȻ½ʊȢǧʆ
ɪʝʇǆɭʛʞʝɤɋ
ʓɿɣɵʞʓʆĻƧʡØʊȻȨÜ?RǍŽßßǇʊɮɫʅ?RǍ÷Êĸǋȶ
¦ɰæÜĤʋØǠƣʦˈ˗ʼƂŰʊȫɺʝʇpɷʞʅɱɿɰ24,28ɣɽʞʛʋƍƚ
ʆʌ?ĆƿƠʋ?RǍȚcƿbÚʊʃɫʅʌ:ɲǬaɷʞɻɣ?ĆƿɰȧĤÒ
ʊɭʝÎȾʊʃɫʅŊƆɷʞʅɫʉɯʂɿɤħƍƚʆʌɣVSAǃʋɬʁ60%ʌ
CFRĽ½ʆɪʜɣCFRʋ!ʇʤʵʸ˓ʭ˒˗ʊ¬ɺʝØǣȼ?RǍʋȚcƿbÚʋ
ɰYƮʊƈȫɸʅɫʝʇǆɭʝɵʇʌȷɸɫƶīʆɪʂɿɤɸɯɸʉɰʛɣCFR!
-ɯʃIMRɈ-ʡoɺʝɣʚʜɈÄʉ?RǍ÷Êĸǋȶ¦ʡģɺʝǃʊɮɫʅɣ
VSAʋj$ʌŨƞɸɿœ~ʆɪʜɣ
ǇʋȪʊʌ©āʉƈȫɰɪʜɣ;Ȕɸɿĸ
ÃɰɺʝgǋÜɰǆɭʛʞɿɤOɭʅȑ¿ʋƍƚɯʛɣĻƧʊɮɳʝȻȨÜ
?RǍŽßßǇʘȱĘÜØơįßǇʋØơǞǠʋˍʩʿʴˌʇɸʅVSAʋɂÄ
ɰJǆɭʛʞʅɫɿʚʜʗɈɫɵʇɰĚʛɯʊʉʂʅɮʜ32,33ɣȻȨÜ?RǍŽß
ʋžåʊɮɫʅVSAʌȚ¯ǵ'ɷʞʅɱɿgǋÜɰɪʜɣÒXBıǮɷʞʝʐɱ
ʆɪʝʇǆɭʛʞʝɤʓɿ?RǍȚcƿbÚȰÜǃɣMVSǃʊɮɫʅɣɋCFRʇIMRʊ
 

ʚʝ4ǃȪʋłȎʆʌØǠƣʦˈ˗ʼƂŰūʊģãʡǹʖʉɯʂɿɰɣVSAǃʊɮɫ
ʅƟ4ǃʌʋǃʊłȎɸØǠƣʦˈ˗ʼƂŰūɰɈɫ2mʡǹʖɿɤɵʋƶīɯʛ
VSAßǇʊɮɫʅ?×¯ǠƣĸǋʇɸʅCFR˙IMRʡœ¢ɺʝɵʇʌØǠƣʦˈ˗ʼ
ʋɈ˒ʳʫǃʋEFʊģŲʆɪʝgǋÜɰƓuɷʞɿɤɋ
ɋ
5. 2ɋ Rho-kinaseŌÜʡɸɿ?RǍ÷Êȶ¦ʇȚcƿbÚʋƈȫɋ ɋ
ħƍƚʊɮɫʅɣCFR!-ɯʃIMRɈ-ʡoɺʝġʗ?RǍ÷Êĸǋȶ¦ɰËɫ
Ɵ4ǃʌØǠƣŀɣȻǗŀÜØơįʇ¢ũØſʊʚʝ9Ȯʆ¢Ǆɷʞɿ
ǧØǠƣʦˈ˗ʼƂŰūɰʋ3ǃʊłȎɸɣģãʊɈūʆɪʂɿɤɵʞʌȻȨÜ
?RǍŽßßǇʡCFRʇIMR-ʡŲɫʅȧĤÒʡǵ'ɸɿJȒʋLeeʛʋpʇ
ƋƉɸʉɫƶīʆɪʂɿ20ɤʓɿƟ4ǃʋ89%ʌVSAʡj$ɸʅɮʜɣȤ˕ʲʳʺ
ʥʹʫ}¼BĪʆʗVSAʋj$ʌɣCFR!-ɯʃIMRɈ-ʡoɺʝ?RǍ÷Êȶ¦
ʋŨƞɸɿœ~ʆɪʂɿɤɵʋƶīɯʛʋȢǧʉ2Šɰǆ«ʆɱʝɤɋ
ƟʊȻȨÜ?RǍŽßßǇʊɮɫʅɣØǣȼ?Ćƿʇ?×¯Ǡƣ÷Êȶ¦
ʋj$ɰæÜĤʋØǠƣʦˈ˗ʼƂſʋɈ˒ʳʫʊʉʜɬʝɵʇɰƓuɷʞɿŠʆɪʝɤ
Øǣȼ?RǍʋ?Ćƿʘ?ʼ˚ˀʳʋȘʊƇȼɸɿjɣ?×¯Ǡƣɰ÷Êɺʝ
ɵʇʌĽ½ʉbÚʆɪʝʇǆɭʛʞɣƟɕǃʋßǇʌɽʋȢǧʉ4ĸȌɰĹǛɸʅ
ɫʝgǋÜɰɈɫʇǆɭʛʞʝ5ɤħƍƚʆƓɸɿɣnon-VSAǃʆʌCFR-ʇIMR-ʋ
Ȫʊʌģãʉƈȫȫ)ʌǨʛʞʉɯʂɿʋʊ¬ɸɣVSAǃʊɮɫʅCFR-ʇIMR-
ɰģãʉȄʋƈȫȫ)ɰǹʖʛʞɿɵʇʗɣ8ʊȒʐɿɵʇʡǤɳʅɫʝʇǆɭʛʞ
ʝɤɋ
Ɵʊɣħƍƚʊɮɫʅ?RǍȚcƿbÚʇ?RǍ÷Êĸǋȶ¦ʋȪʊ;Ȕʋ
ƂſĸÃʋɰƓuɷʞɿŠʆɪʝɤħƍƚʆʌȝóƄRho-kinaseȬ¦ǝʆɪʝ
ˆʣʳʲ˓ʌVSAʋɂÄɰġʗɈɯʂɿƟ4ǃʊɮɫʅɣʋ3ǃʇłȎɸɣ?×¯Ǡ
ƣ÷ÊĸǋʋûĵʆɪʝCFR-ʇIMR-ʡġʗɄǜʊĈxɸɿɤShimokawaʛʌɵʞ
ʓʆʊɣRho-kinaseŌÜɰØǣȼ?Ćƿʀɳʆʉɲ?×¯ǠƣĆƿʊɮɫʅʗȢǧ
ʉÏMʡīɿɸʅɫʝɵʇʡpɸʅɱɿɰ9,10,14ɣħƍƚʆʌɽʞʛʊOɭ	ŸʆD
ʖʅRho-kinaseŌÜɰ?×¯Ǡƣ÷Êĸǋȶ¦ʋè~ʊɱɲȫɸʅɫʝɵʇʡ
 

ƓɸɿɤɵʋƶīɯʛɣRho-kinaseʌũØſŇƁêźʊɮɳʝĒɿʉŇƁĵƄʊʉʜ
ɬʝgǋÜɰƓuɷʞɿɤʓɿɵʞʓʆʋpʊɮɫʅʌɣCFRʌ?RǍȖÎʆǵ'
ɷʞʝ{ȇƄʉ?RǍũƝʋȢſÄʘɈǠʘzţʉʈʋ?[Ȳ~ʇłʐɣæ
ÜĤʋØǠƣʦˈ˗ʼʋœǋʊ5ʞʅɫʝʇɷʞʅɱɿ24ɤɸɯɸʉɰʛɣħƍƚʊ
ɮɳʝˆʣʳʲ˓ñʊʚʝCFRTūʋʑɬɰɣʤʻˁʱ˗ñʊʚʝġ6ǠĜ
CFR£œ-ʚʜʗɣʚʜ©āʊǙʉȧĤÒʇƈȫɸʅɫɿɤɵʞʛʋƶīʌɣȻȨ
Ü?RǍŽßßǇʋɬʁɣŦʊVSAʇ?RǍ÷Êȶ¦ʡj$ɺʝØǠƣʦˈ˗ʼ
ƂſɈ˒ʳʫǃʊɮɫʅɣRho-kinaseʌȢǧʉŇƁĵƄʊʉʝgǋÜʡƓuɸʅɫʝ
ʇǆɭʛʞʝɤɋ
ġÒʊɣɵʞʓʆʱ˗ʽ˕˚ˌXʉʈȻȨÜ?RǍŽßʊɮɫʅɈäÄCRPʋ
ęʌCFRʋ!ʇƈȫɺʝɵʇɰpɷʞʅɫʝ34ɤɷʛʊȑ¿éɥʌ?RǍǠƣq
ʋşſɰRho-kinaseŌÜʇȫȗɸɣ?RǍĆƿʋ]~ʇʉʂʅɫʝɵʇʡpɸɿ35ɤ
£ȵħƍƚʊɮɫʅɣ?RǍ÷Êȶ¦ʋġʗËɫƟ4ǃʆʌʋǃʇłȎɸɣɈä
ÄCRP-ɰģãʊɈ-ʆɪʜɣRho-kinaseŌÜTȘʇƈȫɺʝȍ×ʉæÜşſʌɣ
Øǣȼ?RǍʇ?×¯Ǡƣ
ǇʋĸǋŻ½ʡÈɱȈɵɺ;ȔʋƂſĸÃʋʃʆ
ɪʝgǋÜɰƓuɷʞɿɤɋ
ɋ
5. 3 ħƍƚʋȭŸɋ  
ħƍƚʌÀʃɯʋȭŸʡnʢʆɫʝɤƟʊɣħƍƚʌYĔǰʊʚʝĀƱƄƍƚ
ʆɪʝɤÒɣħƍƚʋƶīʡıǴɺʝɿʖʋɣʚʜǩĶʉƍƚɰÙǧʆɪʝɤƟ
ʊɣ¬ȃßǇʋæÜĤȓȊǽĭĤȪ=ʊɮɳʝǧØǠƣʦˈ˗ʼʋƂŰĎɰ°
ʉɫɿʖɣƸǭƄʉı¢Nʋ!ʡĨɸʅɫʝgǋÜɰɈɫɤOɭʅɣħƍƚʊ
ɮɫʅƂŰɸɿØǠƣʦˈ˗ʼʋȞBʌ¢ũØſʊʚʝ9Ȯʆɪʂɿɤɸɯɸ
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Ż½ſɣƪ±žʉʈʋŰŌǅçžʊɬRǍƐTÜƨǒʋƊʊʚʝ?RǍ=Ǒʋɋ
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IMR = ġ6ǠĜʋ Pd ɡ ġ6ǠĜʋ Tmn 
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IMR-ʋȪʊģãʉȄʋƈȫȫ)ʡǹʖɿ(R=−0.30, P<0.0001)ɤɋ
ɋ
11. ǫĪ¬ȃßǇ187ſ&ʋCFRʇIMRʊʚʝB¸ɋ ɋ
 

:¬ȃßǇʡCFR-2.0ʇIMR-20ʡʩʹʼʨˆ-ʇɸɣCFR-ʇIMR-ʡŲɫʅ4ȃȭ
ʊBɅɸɿɤCFRĽ½ɯʃIMRĽ½ʆɪʜ÷Êȶ¦ʡǹʖʉɫƟ1ȃȭɰ84&ɣCFR
Ľ½ɯʃIMRɈ-ʆɪʝƟ2ȃȭɰ37&ɣCFR!-ɯʃIMRĽ½ʆɪʝƟ3ȃȭɰ39
&ɣCFR!-ɯʃIMRɈ-ʆɪʝƟ4ȃȭɰ27&ʆɪʂɿɤɋ
ɋ
12. ¬ȃßǇʋCFRʇIMRʊʚʝBɅ  
10ʊɮɳʝƟ1ȃȭʊ²ɺʝſ&ʡƟ1ǃɋ Ɍn=84ɍɣƟ2ȃȭʡƟ2ǃɋ Ɍn=37ɍɣƟ3ȃ
ȭʡƟ3ǃɋ Ɍn=39ɍɣƟ4ȃȭʡƟ4ǃɋ (n=27ɍʇɸɿɤɋ
ɋ
13.ɋ?RǍȚcƿbÚʋižåʊɮɳʝCFR-ʇIMR-ʊʚʝB¸ɋ ɋ
AChȄǚ?ĆƿǺƂǶɇʋƶīʊʚʜɣØǣȼ?ĆƿɰǺƂɷʞɿVSAǃɋ (n=128)ɣ
Øǣȼ?ĆƿʌȰÜʆɪʝʗØơȠűŰʡǹʖɿMVSǃɋ Ɍn=32ɍɣ?RǍȚcƿ
bÚȰÜǃɋ Ɍn=27ɍʊBɳɣɽʞɾʞʋǃʊɮɫʅCFR 2.0ɣIMR 20ʡŻ½-ʩʹʼ
ʨˆ-ʇɸʅɣ?RǍ÷Êĸǋȶ¦ʋģšʇƗÄʋB¸ʡıǮɸɿɤȚcƿbÚȰ
ÜǃʆʌƟ1ǃɰ14&ɋ Ɍ52%ɍɣƟ2ǃɰ3&ɋ Ɍ11%ɍɣƟ3ǃɰ8&ɋ Ɍ21%ɍɣɽɸʅƟ4ǃ
ɰ2&ɋ Ɍ7%ɍʆɪʂɿɤʓɿMVSǃʆʌƟ1ǃɰ17&ɋ Ɍ53%ɍɣƟ2ǃɰ6&ɋ Ɍ19%ɍɣƟ3
ǃɰ8&ɋ Ɍ25%ɍɣƟ4ǃɰ1&ɋ Ɍ3%ɍɣVSAǃʆʌƟ1ǃɰ53&ɋ Ɍ41%ɍɣƟ2ǃɰ28&ɋ
Ɍ22%ɍɣƟ3ǃɰ23&ɋ Ɍ18%ɍɣɽɸʅƟ4ǃɰ24&ɋ Ɍ19%ɍʆɪʂɿɤɋ
ɋ
14. iǃʊɮɳʝ?ĆƿÜũØſɣ?×¯ǠƣĆƿʋɂÄ  
?RǍ÷Êĸǋȶ¦ʋģšʆBɅɷʞɿ4ǃʊɮɫʅVSAʇǳđɷʞɿſ&ʌƟ1
ǃʆ63% Ɍn=53ɍɣƟ2ǃʆ76%ɋɌn=28ɍɣƟ3ǃʆ59% Ɍn=23ɍɣƟ4ǃʆ89% Ɍn=24ɍʆɪ
ʜɣƟ4ǃʊɮɫʅVSAʌġʗɈɂÄʆɪʂɿɋ Ɍoverall comparisonɋP<0.05ɍɤēʆ
Øǣȼ?ĆƿɰȰÜʆɪʜɣMVSȳÜʇǳđɷʞɿſ&ʋɂÄʌƟ1ǃʆ20%ɋ
Ɍn=17ɍɣƟ2ǃʆ16.2%ɋɌn=6ɍɣƟ3ǃʆ21%ɋɌn=8ɍɣƟ4ǃʆ4%ɋ(n=1ɍʆɪʜɣ4ǃȪʆ
ģã·ʌǹʖʉɯʂɿɤɋ
ɋ
ɋ
 

15. iǃʊɮɳʝǧØǠƣʦˈ˗ʼƂŰūʋłȎ 
?RǍ÷Êĸǋȶ¦ʋģšʆBɅɷʞɿ4ǃʊɮɫʅØǠƣŀɣȻǗŀÜØơ
įɣ¢ũØſʊʚʝ9Ȯʆ¢ǄɷʞɿMACEʋƂŰūʌɽʞɾʞɣƟ1ǃʆ
1.9%ɣƟ2ǃʆ0%ɣƟ3ǃʆ2.7%ɣƟ4ǃʆ14.6%ʆɪʂɿ (log-rank test for overall 
comparison, P<0.05) Kaplan-MeierğƽʡŲɫʅƲƙØǠƣʦˈ˗ʼƂŰūʋ4ǃȪ
ʆʌƟ1ǃʇłȎɸɣƟ4ǃʌØǠƣʦˈ˗ʼƂſʋɈ˒ʳʫǃʆɪʂɿ ˣ3'0¢ 
(95% {³ZP) 9.12 (1.17 -184.34), P<0.05ˤɤ 
 
16. ?RǍȚcƿbÚȰÜǃɣVSAǃɣMVSǃʊɮɳʝǧØǠƣʦˈ˗ʼƂŰ 
ſ&ʋB¸ʇƂŰūʋłȎ 
A)ɋ ǧØǠƣʦˈ˗ʼƂŰſ&ʋB¸ɋ
ħƍƚʋȓȊĤȪʊɮɫʅǪ«ɷʞɿǧØǠƣʦˈ˗ʼƂŰſ&ʌjǭ5&ʆɋ
ɪʜɣɽʋɬʁVSAǃɰ4&ɣMVSǃɰ1&ʆɪʂɿɤVSAǃʋʦˈ˗ʼƂŰſ&ʋɋ
CFRʇIMRʡŲɫɿ4ǃȪʋ=ǱʌƟ1ǃɰ˞&ɣƟ4ǃɰ4&ʆɪʜɣMVSǃʆʌƟ3ɋ
ǃɰ1&ʆɪʂɿɤɋ
B) ǧØǠƣʦˈ˗ʼƂŰūʋłȎɋ
ȚcƿbÚȰÜǃɣMVSǃʊɮɳʝ4ǃȪʋØǠƣʦˈ˗ʼƂŰūʊģã·ʡǹʖ 
ʉɯʂɿɤVSAǃʆʌƟ4ǃʊɮɫʅʦˈ˗ʼƂŰūɰɈɫ2mʡǹʖɿ˜P=0.05˝ɤ 
 
17. ġ6ǠĜʇRho-kinaseȬ¦ǝ?ŊÒʋCFR-ɣIMR-ʋłȎ 
ATPñʊʚʝġ6ǠĜʋCFR-ʇIMR-ʡŲɫʅBɅɷʞɿi4ǃʊɮɳʝˆʣ
ʳʲ˓ñʊʚʝCFR-ɣIMR-ʋTʋłȎʆʌɣCFR-ʊʃɫʅƟ2ǃ (ġ6
ǠĜ:2.88 (2.38 3.76) vs. ˆʣʳʲ˓ñÒˢ4.01(2.51 5.51), P<0.05) ʇƟ4ǃ (ġ
6ǠĜ:1.52 (1.24 1.83) vs. ˆʣʳʲ˓ñÒˢ2.51 (1.55 3.88), P<0.0001) ʊɮɫʅ
ģãʉCFR-ʋęʡǹʖɿɤʓɿIMR-ʊʃɫʅɣƟ4ǃʊɮɫʅIMR-ʌģãʊ
!ɸɿ (ġ6ǠĜ:26.4 (23.6 39.8) vs. ˆʣʳʲ˓ñÒˢ17.8 (12.5 23.0), 
P<0.0001)ɤ 
 
 

18. Ɵ1-4ǃʊɮɳʝCFRɣIMRTūʋłȎ 
ATPʋñʊʚʝġ6ǠĜʇˆʣʳʲ˓ñÒʋCFRTūʌɽʞɾʞƟ1ǃˢ
−5.75 (−29.2 10.5)%ɣƟ2ǃˢ8 (−20.3 82.7)%ɣƟ3ǃˢ1.5 (−25.3 39.6)%ɣƟ4ǃˢ75.3 
(−0.7 155.3)%ʆɪʜɣƟ4ǃʆġʗɈɫƶīʆɪʂɿ (P<0.0001)ɤʓɿIMRTūʌ
ɽʞɾʞƟ1ǃˢ9.2 (−14.6 43.2)%ɣƟ2ǃˢ−22.6 (−47.5 36.3)%ɣƟ3ǃˢ−6.1 (−27.3 
31.1)%ɣƟ4ǃˢ−40.6 (−64 −10.4)%ʆɪʜɣˆʣʳʲ˓ñʊʚʜƟ4ǃʆġʗIMRɰ 
!ɸɿ (P<0.0001)ɤ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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5. ?RǍʼ˚ˀʳʋBǽƤĸÃ 
A. =ƅŴĨÉƾ~ʡɸɿÉƾbÚ 
 
B. Ǡƣ¾ŖơʊɮɳʝcƿbÚ 
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7 .  ?RǍŰŮƄıĭ 
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8 .  ?ĆƿÜũØſʋģšʊʚʝBɅ 
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9 . non-VSAǃʇVSAǃʊɮɳʝCFRɣIMRʋłȎ 
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10 . non-VSAǃɣVSAǃɣMVSǃʊɮɳʝCFRɣIMRʋƈȫ 
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11 . ¬ȃßǇʋCFR,IMR-ʊʚʝB¸ 
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12 . CFR,IMR-ʊʚʝBɅ 
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13 . ?RǍȚcƿbÚʋižåʊɮɳʝCFR,IMR-ʊʚʝB¸ 
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14 . Ɵ1-4ǃʊɮɳʝ?ĆƿÜũØſɣ?×¯ǠƣĆƿʋɂÄ 
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15 . iǃʊɮɳʝǧØǠƣʦˈ˗ʼƂŰūʋłȎ 
 
 
 
 
 
 
 
 
 
 

16 . ?RǍȚcƿbÚȰÜǃɣVSAǃɣMVSǃʊɮɳʝǧØǠƣʦˈ˗ʼƂ
Űſ&ʋB¸ʇƂŰūʋłȎ 
 
 
 
 

17 . ġ6ǠĜʇRho-kinaseȬ¦ǝ?ŊÒʋCFR-ɣIMR-ʋłȎ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
18 . iǃʊɮɳʝCFRɣIMRTūʋłȎ 
 
  	
N1.^(HI-(1): non-VSA vs. VSA 
 
Overall 
(n=187) 
non-VSA 
(n=59) 
VSA 
(n=128) 
P-value 
#]^ _3`^
63.2±12.3 61.9±14.7 63.8±11.0 0.35 
;'^ (%)^
113 (60) 38 (64) 75 (59) 0.45 
\M^ (%)^
100 (53) 33 (56) 67 (52) 0.64 
KR<!>^ (%)^
66 (35) 22 (37) 44 (34) 0.70 
D=^ (%)^
52 (28) 15 (25) 37 (29) 0.62 
6^ (%)^
52 (28) 17 (29) 35 (27) 0.84 
W+'&B1^ (%)^
10 (5) 2 (3) 8 (6) 0.40 
Z,J?^ (%)^
115 (62) 32 (54) 83 (65) 0.17 
eGFR (ml/min/1.73m2) 
73.1±21.3 74.6±27.0 72.4±18.2 0.51 
\)$ CRP (mg/ml)^
0.23±0.72 0.38±0.79 0.16±0.68 0.16 
\)$w}|y~^ T (ng/ml)^
0.02±0.06 0.03±0.11 0.01±0.01 0.56 
BNP (pg/ml) 
22.7 (9.4, 46.3) 28.4 (13.8, 50.3) 20.7 (8.7, 42.4) 0.15 
11.  
  

LVEF (%) 65.9±10.5 65.1±10.7 66.3±10.4 0.28 
E/e’ 10.3±4.3 10.6±4.3 10.2±4.3 0.41 
L:9@20^     
CFR 2.54 (1.81, 3.43) 2.65 (1.85, 3.64) 2.51 (1.72, 3.34) 0.34 
IMR 16.2 (11.8, 24.2) 14.7 (10.7, 17.8) 17.5 (12.0, 25.3) 0.02 
Baseline Tmn (sec) 0.71 (0.45, 1.01) 0.63 (0.40, 0.96) 0.73 (0.46, 1.02) 0.21 
Hyperemic Tmn (sec) 0.26 (0.19, 0.38) 0.24 (0.18, 0.33) 0.27 (0.20, 0.41) 0.03 
Pd at hyperemia 62 (55, 72) 63 (55, 71) 61 (55, 73) 0.91 
E/i"±SDa^ _IQR`ain(%)fQTb^
BNP, B-type natriuretic peptide; CFR, coronary flow reserve; CRP, C-reactive protein; E/e’, early diastolic mitral flow velocity / tissue doppler 
imaging velocity; eGFR, estimate glomerular filtration rate; IMR, index of microcirculatory resistance; LVEF, left ventricular ejection fraction; 
Pd,; coronary distal pressure; Tmn, mean transit time; VSA, vasospastic angina. 
  
  
N2.^(HI-(2): CFR,IMRgjlGVh4S 
 
Overall 
(n=187) 
A 1G 
(n=84) 
A 2G 
(n=37) 
A 3G 
(n=39) 
 4G 
(n=27) 
P-value 
#]^ _3`^ 63.2 ± 12.3 62.1 ± 12.5 64.6 ± 10.0 62.5 ± 15.1 65.9 ± 9.6 0.33 
;'^ (%)^ 113 (60) 47 (56) 28 (76) 25 (64) 13 (48) 0.09 
\M^ (%)^ 100 (53) 44 (52) 21 (57) 22 (56) 13 (48) 0.89 
KR<!>^ (%)^ 66 (35) 28 (33) 11 (30) 17 (44) 10 (37) 0.61 
D=^ (%)^ 52 (28) 23 (27) 8 (22) 13 (33) 8 (30) 0.71 
6^ (%)^ 52 (28) 26 (31) 11 (30) 9 (23) 6 (22) 0.71 
W+'&B1^ (%)^ 10 (5) 6 (7) 3 (8) 0 (0) 1 (4) 0.14 
Z,J?^ (%)^
104 (56) 46 (55) 24 (65) 20 (51) 14 (52) 0.27 
eGFR (ml/min/1.73m2) 73.1±21.3 71.3±20.4 75.9±13.7 73.6±30.5 73.7±16.7 0.74 
   
\)$ CRP (mg/ml)^ 0.23±0.72 0.22±0.63 0.10±0.16 0.26±0.47 0.38±1.41 0.01 
\)$w}|y~^ T (ng/ml)^ 0.02±0.06 0.01±0.01 0.01±0.01 0.03±0.08 0.04±0.14 0.04 
BNP (pg/ml) 22.7 (9.4, 46.3) 18.3 (8.6, 46.3) 22.2 (9.7, 35.6) 33.8 (15.1, 57.6) 18.9 (8.5, 66.6) 0.24 
LVEF (%) 65.9±10.5 66.8±9.3 66.0±11.5 65.4±7.8 63.8±15.3 0.55 
E/e’ 10.3±4.3 10.4±4.0 9.7±3.8 11.0±5.2 10.0±4.4 0.77 
L:9@20^       
CFR 2.54 (1.81, 3.43) 3.25 (2.73, 4.19) 2.88 (2.38, 3.76) 1.57 (1.29, 1.87) 1.52 (1.24, 1.83) <0.001 
IMR 16.2 (11.8, 24.2) 12.3 (9.4, 15.8) 28.2 (24.2, 34.1) 14.9 (11.7, 16.8) 26.4 (23.6, 39.8) <0.001 
Baseline Tmn (sec) 0.71 (0.45, 1.01) 0.72 (0.53, 0.87) 1.36 (1.11, 1.71) 0.35 (0.26, 0.45) 0.69 (0.6, 0.8) <0.001 
Hyperemic Tmn (sec) 0.26 (0.19, 0.38) 0.20 (0.15, 0.25) 0.42 (0.35, 0.51) 0.23 (0.19, 0.30) 0.42 (0.35, 0.64) <0.001 
Pd at hyperemia 62 (55, 72) 62 (55, 71) 69 (59, 78) 56 (48, 64) 64 (56, 73) 0.004 
  
E/i"±SDa^ _IQR`ain(%)fQTb^
BNP, B-type natriuretic peptide; CFR, coronary flow reserve; CRP, high sensitivity C-reactive protein: E/e’, early diastolic mitral flow 
velocity / tissue doppler imaging velocity; eGFR, estimate glomerular filtration rate; IMR, index of microcirculatory resistance; LVEF, 
left ventricular ejection fraction; Pd,; coronary distal pressure; Tmn, mean transit time.  
 
 
 
 
 
 
 
 
  
N3. }rsvmup 	.gjlCFRdeIMR\h5^
 UP.^ UP.^
out4^ 95% [V P-value out4^ 95% [V P-value 
#]^ 1.02 0.99–1.06 0.23    
'
'^ 1.80 0.79–4.08 0.16    
6^ 0.71 0.27–1.87 0.49    
\M^ 0.78 0.34–1.76 0.55    
KR<!>^ 1.09 0.47–2.55 0.84    
D=^ 0.82 0.45–2.72 0.82    
*F'7&>ck^ 4.31 1.24–14.94 0.02 3.25 0.90–11.72 0.07 
%MC*FY'^ 0.16 0.02–1.23 0.08    
eGFR 1.00 0.98–1.02 0.86    
  
\)$CRP^ 1.28 0.82–2.01 0.28    
\)$w}|y~TY'^ 1.70 0.61–4.76 0.32    
E/e’ 0.98 0.87–1.09 0.65    
CRP, high sensitivity C-reactive protein; E/e’, early diastolic mitral flow velocity/tissue doppler imaging velocity; eGFR, estimate 
glomerular filtration rate.  
 
 
 
 
 
 
 
 
 
^
  
N4. Cox4zqx 	.gjlO&MCn{~whX^
 UP.^ UP.^
zqx4^ 95% [V P-value zqx4^ 95% [V P-value 
#]^ 0.97 0.91−1.02 0.24    
'
^ _'`^ 0.35 0.04–3.17 0.35    
6^ 3.85 0.64–23.07 0.14    
\M^ 1.30 0.22–7.80 0.77    
D=^ 0.64 0.07–5.75 0.69    
KR<!>^ 0.43 0.05–3.87 0.45    
*F'7&>ck^ 1.96 0.22–17.59 0.55    
\)$CRP^ 0.20 0.65–2.31 0.53    
  
\)$w}|y~TY'^ 3.41 0.57–20.47 0.18    
CFR 0.52 0.21–1.32 0.17    
CFR8^ (%)^ 1.01 1.00–1.02 0.03 1.01 1.00–1.02 0.03 
CFR, coronary flow reserve; CRP, high sensitivity C-reactive protein.  
  
 
 
